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Mechanism of Anti-Collision Guardrails to Snow Drift Disasters on Highways
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Abstract: With the continuous promotion of China’ s strategy of building the country with a strong
transportation network, the proportion of high-grade highways in the road network continues to increase, and
the number of traffic safety facilities is increasing. Xilingol League in the Inner Mongolia Autonomous Region
has a long winter and strong wind, which is one of the typical areas in China deeply affected by snow drift
disasters. Through field investigation, it is found that “road snow resistance” “visual range obstacle” and other
snow drift disasters caused by traffic safety facilities are also increasingly prominent, which seriously restricts
the effective play of road transportation functions and seriously affects the economic and social development of
the region. Among them, the number and severity of road sections with snow drift disasters caused by anti-
collision guardrails are far greater than those by other traffic safety facilities. Therefore, based on the field
investigation and analysis of the snow drift disasters on the Xilingol League Highway, this paper mainly
studied the impact and action law of the anti-collision guardrail, a highway traffic safety facility, on the wind
speed and flow field of the integral highway subgrade section through computer simulation. It made up for the
lag and deficiency in the research on the formation mechanism of snow drift disasters caused by anti-collision
guardrails and provided a theoretical basis for the layout of highway anti-collision guardrails and snow disaster
prevention in areas suffering from snow drift in China.
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Table 1 Traffic control statistics on Xilingol League G1013

AN

and G16 highways due to snow disasters
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Table 2 Proportion of mileage and length of sections affected

by snow disasters on Xilingol League high-grade highways
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Figure 1 Distribution of main causal factors of

snow disaster
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Figure 2 Distribution map of severity of snow drift

=

disasters induced by traffic safety facilities
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Figure 3 Guardrail model (unit:m)
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Figure 4 Central divider guardrail and

anti-glare plate model
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Figure 5 Wind speed control points on integral subgrade section (unit: cm)
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Figure 9 Isovelocity distribution of set anti-collision

guardrail flow field
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Figure 10 Pressure cloud map of set anti-collision

guardrail on both sides
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Table 4 Wind speed values at control points on road

without anti-collision guardrails
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Figure 11 Wind speed variation at control points on road

under different simulated wind speeds
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Figure 13 Wind speed vector diagram without
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F P 1213 Al A o B g P A B o0 T, B X
N0 7 38 B e I, 4 T S S I AR T B L R
HE A T W T A A S B A e D T 4 D
@%ﬁﬂLL%F%%TLHWi%F%ﬁﬂ?
Ko B 5 U E i b X - 8% R I 52 HOE IR 5 e



%48

BEA,F . HRERPRESAERRRE S ESEBILEIL 245

TE I8 T L 52 1% T 5 I S B0 R 23 TG T R OFAE B
AN AT 4238 e Ak SR B R/ o B JE G R IR TR KU
b R AR I, SO T 3 W T B9 A A fil X T
#25 .
3.3.2 EPFETT R XA A

e AN ] AT IR, 0 7 AS [ RGBT
AP R 0T % R BT T IR 7 B S W . 3% 5 08 L B 9
R % 1 4 ) R PR 14 O AR A 2R 545 B R
[F] 7 0 DXL T g T 4 o s X AR T

x5 REREPETEREESSXE
Table 5 Wind speed at control points on road with

anti-collision guardrails
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Figure 14 Wind speed variation at control points on road

under different simulated wind speeds
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Figure 15 Wind speed cloud map with anti-collision

guardrails (unit:m/s)
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